Behavioral sensitization to cocaine is associated with increased glutamate receptor trafficking to the postsynaptic density after extended withdrawal period.
Glutamatergic signaling plays an important role in the behavioral and molecular plasticity observed in behavioral sensitization to cocaine. Redistribution of the glutamate receptors in the synaptosomal membrane fraction was investigated in the nucleus accumbens, dorsolateral striatum, and ventral tegmental area at 1 or 21 days of withdrawal in behaviorally sensitized rats. At 1 day of withdrawal, there were no changes in either tissue level or redistribution of glutamate receptors in nucleus accumbens core and shell and ventral tegmental area. At 21 days of withdrawal, there was a decrease in the expression of mGluR2/3 protein in core and shell, an increase in GluR1 and a decrease in Homer1b/c proteins in the nucleus accumbens core tissue. In dorsolateral striatum, the tissue level of NMDAR2B protein was increased. Moreover, there was an augmented presence of AMPA (GluR1, GluR2), NMDA (NMDAR1, 2A, 2B), and group 1 metabotropic glutamate receptor (mGluR5) proteins in the synaptosomal fraction in core and shell of the nucleus accumbens. There was also an increase in synaptosomal mGluR2/3 protein in nucleus accumbens core. The redistribution of glutamate receptors was selective for nucleus accumbens since no changes were observed in the dorsolateral striatum and ventral tegmental area. While the tissue level of the Homer1b/c protein was selectively reduced in nucleus accumbens core, that of PSD95, PICK1, and actin was not changed in any of the brain regions examined. However, the synaptosomal membrane fraction level of Homer1b/c and PSD95 was increased in nucleus accumbens core and shell, with no changes in PICK1, and a decrease in actin protein. These observations suggest that significant redistribution of glutamate receptors and postsynaptic scaffolding proteins into synaptosomal membrane fraction is associated with withdrawal from behavioral sensitization to cocaine.